clones of this species revealed striking variabilities in the morphology of Y chromosomes and autosomes (Ono 1935; Yamamoto 1938; Kuroki and Kurita 1969a , 1970a , 1970b , 1970c Kurita and Kuroki 1971a) . Furthermore, various combinations of the sex chromosomes are found in polyploid series of this species (Ono and Shimotomai 1928; Ono 1930 Ono , 1932 Ono , 1935 Yamamoto 1932 Yamamoto , 1934 Yamamoto , 1935 Yamamoto , 1938 Kuroki and Kurita 1970d; Kurita et al. 1971 ).
The present authors have been studying on the duration and the pattern of DNA synthesis in the chromosomes of this species.
In the present investigation, the durations of a mitotic cell cycle and its component phases were studied in the root meristematic cells of a male clone using 3H-thymidine autoradiography.
MATERIALS AND METHODS
A male clone of Rumex acetosa L. (Clone No. 110 ) was used in the present investigation. This clone has been confirmed to have no heterochromatin in autosomes and to show a standard karyotype formularized as 2n=15=Xm+Ym1+Y8m2+8A8t+2tA8t+
2a8m (Kurita and Kuroki 1971b) .
Methods similar to those described in earlier papers (Tanaka 1965 (Tanaka , 1966 were applied to the present cultivation and autoradiographic treatment. Cultivation of the material:
The clone of material plant washed in water was divided into 2 plantlets. Each of plantlets was cultivated in a water tank with 1.5x 10-4% Hyponex (Hydroponic Chem. Co., U.S.A.) solution airated gently with an air- solution diluted with the culture solution mentioned above for 1/2 hour at 20°C. The concentration of 3H-thymidine used was 2 ~C~/ml. After the treatment with 3H-thymidine the plantlets whose roots were washed in water were returned to grow in water culture.
Preparation : New roots developed to 3-7 cm long were used as experimental samples.
For the first treatment, three root tips were fixed immediately after the 1/2 hour pulse treatment with 3H-thymidine. Thereafter, one or two root tips were fixed at every one hour for the first 6 hours and subsequently at two-hour intervals up to 24 hours after the beginning of 3H-thymidine treatment.
The fixation was carried out in a modified Carnoy's fixative (ethanol (2) : glacial acetic acid (1) : chloroform (1)). The fixed root tips were hydrolyzed in 1N HCl at 60°C for 10 minutes and were stained by the usual Feulgen's nuclear reaction. Then, the root tips were squashed in 45% acetic acid under a cover slip on the slide glass coated with dried gelatin film.
Preparation of autoradiography:
After the removal of the cover slip by the dry ice method, the Fuji stripping film ET-2F was applied on the squashed material. Slides were air-dried and then were stored in a dark box. They were exposed in a refrigerator at 4°C for 10 days. The slides were developed in the Rendol (Fuji Photo Film Co., Ltd.). Determination of the durations of mitotic cell cycle and its component phases was based on the methods developed by Quastler and Sherman (1959) , Wimber (1960) and Sparvoli et al. (1966) . The values of the durations of S, G2, mitotic prophase and mitotic cell cycle were read directly from the curve showing the variation of the proportion of the labelled mitoses after pulse labelling. In order to determine the durations of G1, mitotic metaphase and ana-and telophase about 800 cells of different phases in mitotic cell cycle were observed in the preparations fixed at time intervals of 1/2 hour, 4 hours, 8 hours, and 12 hours after the beginning of 3H-thymidine treatment. The number of the cells was counted in the cell population of about 30 cells including a metaphase figure placed in the center of microscope field.
RESULTS
The number of the cells at mitotic phases was counted in the preparations of respective fixation times.
In each of the preparations cells at mitotic phases were found to be divided into two groups-labelled and unlabelled-by the appearance of activated silver grains over them. The results are given in (metaphase index) reached the maximum value in the first ascending curve at 6 hours and in the second ascending curve at 22 hours. The proportions of labelled early prophases, mid-prophases, late prophases and ana-and telophases were found to show respectively a similar variation pattern to those of very early prophases and metaphases.
Thus, the duration of the mitotic cell cycle was estimated to be 15 hours from the very early prophase index and to b~ 16 hours from the metaphase index, The average time of one mitotic cell cycle of the present material was determined to be 15.5 hours.
The duration of S phase was calculated by the 50% intercept on the first ascending and descending curves. For the duration of S phase, both values of 7.7 hours and 7.9 hours were obtained from the very early prophase index and the metaphase index, respectively. The average duration of S phase was determined to be 7.8 hours as the mean of the two values mentioned above.
The duration of G2 phase was estimated to be 3.5 hours by the time interval between the beginning of 3H-thymidine treatment and the time when the very early prophase index reached 50%. Since the time interval between the very early prophase index and the metaphase index shows the duration of prophase, the average duration of prophase was determined to be 0.9 hours by the mean value of the three time intervals between the very early prophase index and the metaphase index at the 50% point on the first ascending, descending and the second ascending curves.
To obtain further information on the durations of other phases of the mitotic cell cycle, the number of cells in different phases was counted and its proportion was calculated.
The results are shown in Table 2 . Since the number of cells in different phases of the mitotic cell cycle is considered to be proportional to the time spent in each of different phases, the following equation (Sparvoli et al. 1966 ) was set up and used for the calculation of the durations of metaphase and ana-and telophase : nP nM nA-T tP tM to-T Abbreviations are shown as nP for the number of prophase cells, as nM for that of metaphase and as nA-T for that of ana-and telophase, respectively. The durations Zuk (1969a, b) 
SUMMARY
The durations of a mitotic cell cycle and its component phases were investigated in the root meristematic cells of male Rumex acetosa by means of pulse labelling with 3H-thymidine autoradiography . The average duration of the mitotic cell cycle was
